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Astronomical Papers, C3c, 47 

An eafy Method of deducing the true Time of the SunV 
faffing the Meridian per Clocks from a Comparifon of four 
equal Altitudes, obferved on two fucceeding Days. 5j David 
RiTTENHousE, yf. M. of Norriton. Communicated Aug, lyth, 
1770 i by William Smith, D. D. 

TH E method of obtaining the true time of the Sun's 
pafTmg the meridian, by correcting the mean noen, de- 
duced from obferved equal altitudes oi the Sun, by the help 
of the tables of the equation of correfponding altitudes, being at- 
tended with fome trouble, and not being lb ready as might be 
wifhed ; perhaps the communication of the following method, 
which I frequently make ufe of, may be acceptable, as it is prac- 
ticable without any tables, and will lave a good deal of labor, 
when the neccffary correfponding altitudes can be obtained. 

Suppose, then, there are four fetts of Altitudes obtained oa 
two fucccflive days, (viz. one fettin the morning, and one in 
the afternoon of each day) the inftrument being kept exactly 
at the fame height both days j then the exadt time of the Sun'i 
paffing the meridian per clock, may be readily obtained by 
the following — 

R U L E. 

Tak.e the difference in time between the forenoon obferva- 
tions of the two days, and alfo between the afternoon obfer- 
vations. 

Call half the difference of the two differences X j 

And half the fum of the two differences Y. 

Let the half interval, between the two obfervations of the 
fame day, be Z. 

Then, if the times of the altitudes obferved on the fecond 
day be both nearer 12, or both farther from 12 per clock, than 
on the jfr/? day— X will be the daily variation of the clock, 
from apparent time; and Y will be the daily difference in limc 
of the Sun's coming to the fame altitude, arifing from the 
change of declination. And the proportion will be— 

24''. : Y : : Z : E, the equation fought -, which will be 
found the fame without any fenfiblc difference) as the equa.- 
tion obtained from the tables. 

But 
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But if one oftheobrsrvations on the fecond day be nearer 12, 
and the other more remote from 12, than on the firft day- -- 

Then Y will become the daily variation of the clock from 
apparent time, and X will be the daily difference in time of the 
Sun's being at tliR fame altitude ; 

And the proportion will be-"24'». : X : : Z : E. 

The equation, E, thus obtained, is to be fubtraSled from the 
MEAN NOON, it the Sun's meridian altitude be daily encreafing ; 
but to be added^ if it be daily decreafing. The reafon of all this 
is very plain j and an example or two will make the method 
familiar— 

Suppofe the tollowing correfponding altitudes were taken — 

Morning. Afternoon. 

D. H. m. fee. H. m. fee. 

Nov, b'. 9. 58. 31 2. 4. 9 

9. 10 I. i6 2 1. ^l 

Required the time of the Sun's pafTing the meridian i and 
hence of apparent noon, per clock, November 8 th. 
DifF. between the morning ob- } ^ , „ 

fervationsof the two days, 5 • •45 
DifF.of the afternoon obfervatiois, o. 2. 17 

Sum, 5' 2' 
Half Sum, 2. ji^Y 

Diff. of thetwo Differences, - - 28^ 

Half Do. - - - - i4'=X 
The half Interval between the ^ ^^ ^, aq'^^Z 

tv/o obferv. of Nov. 8th, is, ^ ' '^^ 

Now becaufe both the obfervations on the fecond day are 
nearer 12 than on the firft day, X is only of ufe, as it gives the 
daily variation of the clock from apparent time ; and the pro- 
portion for the-equation, agreeable to the rule is,— 
24h. : Y ::Z: E. Thatis 24*^ : 2'. 31':: 2h.2'.49: 12^88=E 

And addingZ,or the half interval, to the forenoon obfervation 
of Nov. 8 th, 

We have 9h.58'.3i''+2\2'.49*= 12''. l'.2o' MeanNoon, Nov.8. 
Add E, the equat. becaufe the Sun's > ,1288 

merid. altitude is dally decreafing S ' 

Which gives the true time of the ^ ^^^ ^, , gg 
Sun's paffing merid. per clock, S ' -^ ' 

And thus the clock is i'. 32^,88 fatter than apparent time, 
on the noon of November 8th. Or 
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Or fuppofe the corrcfponding altitudes had been as follows— 

Morning. Afternoon. 

D. H. m, fee, H. m. fee, 

Nov. 8. g. 58. 3£ 2. 4. 39 

9. 10. 4. 16 2. 5. 22 

DifF. between the morning ob- 1 f g 

vations of the two days, J 5 • 45 

DifF of the afternoon obfervations 43 

Sum, - 6, 28 
Half Ditto, - 3. i4=Y 



DifF. of the two DlfFerences, - - 5'. 2' 

Half Ditto, - - 2. 3i=X 

Half interval between the two? ^ , #_7 

Obfervations of Nov. 8th, 5 •3-4 — 

Now as one of the obfervations on the fecotid day is nearer 
12, than on the /fy?, and the other more remote, Y is the 
daily variation of the clock from apparent time, and the pro- 
portion for the equation, agreeable to the rule, is 
24'' : X : : Z : E. Or •, 24^ : 2S 3 1^ : 2^, 3', 4^ : 1 2^9 =E. 

The mean noon is, ^\ 58'. 31" +2^. 3'. 4"=i2h.i'.35" 
To which add the equation, E= - - - 12,9 

And the corredt time of noon per clock, is - - 12. 1.47,9 

So the clock would here be i'. 47^59 fafler than apparent 
time. 
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